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COMPLETE SPECIEICATIOjN' 
Process and Apparatus for Anodismg Thin Wire 



I, Eritz Dijnii, a German Citizen, of 
Janiscli Allee 4, Berliii-Friedenau, Ger- 
3nany, da hereby declare the nature of 
this invention and in what manner the 
0. same is to be performed, to be particularly 
described and ascertained in and by the 
following statement: — 

TJiis invention relates to a process and 
apparatus fo^ anodisino- thin wire of li^ht 
10 metal. 

It is known to jn-otect metals, especially 
lig-ht nretals, such as aluminium, and 
mag-nesuim, from, the influences of the 
atmosphere by pvovidino- them with a 
10 laver of oxide. It has repeatedly been 
tried to use thi^ same nieans for thiu 
wires, which if successful, would have 
furnished an idea] means to maintain the 
-ongLnal silver-bright colour and thereby 
to render possible the use of this material 
for the manufacture of laces, braids and 
the like. Also in the electrical industry 
such electrolytically oxTdlped^ (anodised) 
thin wirerirould-be'widel \^mployed~by 
reason of the insulating* property of the 

layer of oxide; 

Up to^nbw, however, all efforts to ti-eat 
thm wires in this way have met with great 
difficulty, principally because thin wire? 
3U become too strongly heated by the passage 
of the requisite current to give an adequate 
current density for anodic oxidation 
. According to the method of the present 
invention, the wire which sierves as anode 
00 IS wound upon a supporting device which 
serves also for the supply of the current, 
tile wire being oxidised electmlytically 
• Jl^L ■ - ^.'^^^^^^^^^^ff tievice. It is possible 
to obtain m this way . the requisite current 
40 density - without ;electricallv overloading 
. the wire . , ; . r. , * 

for the wire may 
pe.fornied b^^xeetprMjcledwi^ 
in^jdges. wH.ereby the wife wounE'^pS 
45 it is sin)llivided,intb a plurality of pieces 
[Price 11']' * 
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which are connected in parallel, the elec- 
trolytic oxidation bein^r effected on the - 
thus subdivided wire. The reel consists, 
as a rule, of aluminium or another suit- 
able light metal and is connected up to 
tiie source of cuirent. The current is 
supplied to the wine at the numerous 
places of contact between the wire and the 
edges of the reel, so that it only has to 
pass through short lengths of the wire. 

Since* the electrolytic oxidation' is 
eftected around the places of support, 
quite strongly, subsequent colouration 
does not enable the discontinuity of the 
anodic layer to be detected and this 
despite the fact that the places of support 
remain electrically conductive, it is 
therefore, in many cases, not necessary to 
wind the wire upon a reel with projectinn* 
edges but to employ instead thereof I 
roller-hke supporting member havino- a 
cylindrical surface, the wire being wound 
upon this surface in such a manner that 
it contacts therewith along its entire 
length. 

Thus, the method of the present inven- 
tion may be carried out by winding the 
entire length of wire upon the supporting 
device, siich as a reel or a roller, and 
placing th=o. reel or roller with the wire 
thereon into the electrolytic bath, but this 
method cannot be carried out continu- 
ously, and necessitates a rather large 
number of reels or rollers. /A continuous 
operation is, however, r^dered possible 
by winding the wire upon the reel or 
roller oontinuously either in one turn or 
in a pluralitv of turns while the support- 
ing member is being rotated, one or more 
guide members being provided to regulate 85 
the wmding-on, the winding-off and the 
progressive movement of the wire on th<e 
supportmg .member. . .The method can 
;a so b6 :carried out with the winding.on 
-place and the winding-off place of the 90 
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wire always at tJie same places in the bath 
by givino- the reel or roller an axial 
movement which corresponds with the 
pitch of the wire -on the reel or roller, or 
with the progressive movement of the 
wire thereon. This procedure presents 
the advantage that the electrolytic oxida- 
tion of the wire can be carried out con- 
tinuouslv without the wire being sub- 
jected to mechanical stresses by lateral 
shifting upon the supporting member. 

In another modification of the method, 
the wire to be treated is wound upon 
spools having several supporting members 
16 which are assembled a? winding takes 
place- forntmigv iir effe^ 
supporting layers. When a layer of wire 
has been wound on the innermost support- 
ing member, another supporting member 
is mounted over this and a layer of wire 
wound upon it in turn and so on. By thus 
arranging several layers of wire upon one 
spool, the capacity of the electroh^sing 
baths can be fully utilised. 

There are ca^es^ possible in which knot- 
ting the wire is no hindrance to the 
further working procedure carried out 
according to this invention, in such cases 
also the use of supporting devices com- 
30 posed of several concentric members is 
advantageous because the space which the 
spools occupy in flie bath is only slight 
in spite of the greater length of the 
wires. . In this case the separate reels can 
35 be wound v/ith the wire and can be 
assembled to one structure immediately 
before being dipped into the bath. The 
ends of the wound wire sections can be 
connected together either before or after 
oxidation. A connection of the wires to i 
a source of current is unnecessary because 
the whole .supporting device serves to 
\ caj^-y current. 

On carrying out the method of this 
4i& invention the places where the wires and 
/ the supporting member contact with one 
/ another are left without a layer of oxide. 
/ For many uses of the wire, this is without 
J importance, becaxise it is frequently 
*)0 possible to keep these parts concealed, 
e.g. by arranging^ them on the rear side 
of a fabric containing the wire, so that 
any darkening is unnoticed. But there 
are also other cases in which this is not 
^5 permissible. In such cases, it is desirable 
and quite possible to oxidise these places 
whici are nearly- always quite small in 
area by comparison with the main portion 
already oxidised. ^ Accordingly, quite a 
^0 small current will suffice to give the 
requisit-e current density for anodic 
oxidation of these places, bearing in mind 
that the surface portions already oxidised 
are at most only yery slightly. This 
6b supplementary anodising ne^d not there- 
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fore, be carrictl out wJiih. tlic wire i^ on 
a supporting member. By simply sub- 
jecting the y-ire to anodic oxidation in 
normal manner while unsupported the 
i-^mainiug bright places are covered by an 70 
oxide film without any excessive heating 
of the wire by the current. Thus, hy the 
present invention, it is i^ossible to provide 
thin wires with a comi>lete covering by 
electrolytic oxidation. 75 

In the accomi^anyins' drawing I have 
shown diagrammaticallv and by way of 
example several constructional forms of 
devices designed for carrj'ing out tlie 
present improved method. In these 80 

^■^■■^llSwi^S " ■ ■■.V.-:- -. ■ ...... . 

Figure 1 is an elevation of a. wire and 
of a reel upon which snid wire has been 
wound, 

Figure 2 is an end view of this reel, 85 
Figure 3 is a front elevation partly in 
section of a form of apixiratus for carry- 
ing out the oxidation con tinuously, 

Figure 4 is a. front eTevation partly in 
section of the apparatus shown in Figure 90 
3. 

Figure 5 i.5 a front sectional view of 
another fom of apparatus, in which the 
supporting member for the wire is axiallv 
movable. * 95 

Figure C is a front elevation of a form 
of apparatus upon which the wire is 
wound in sevei-al layers, 

Figure 7 is a. transverse section 
through the form of n.pparatus sho\^Ti in 100 
Figure G, 

Figure 8 is a front sectional view of a 
form of apparatus designed for the recep- 
tion of several spools. 

Bef erring to Figure 1, 2 denotes the 105 
supportinry member which is constituted 
m this case by a reel upon which the thin 
wire 1 is wound. This reel is so designed 
that the wire contacts with projecting 
edges 4 (Fionire 2). The current is sup- 110 
plied to the member 2 through cont^icts 3. 
The wire is helically wound upon the 
reel When this has been done, the reel 
with the wire thereon is placed into the 
bath, M-hereafter the electrolytic oxida- 115 
tion is effected. Obviously the method 
can be carried out also witi another suit- 
able supporting member instead of with 
a reel, for instance with a roller^ a sieve 
drum or the like.- "* ' 120 

In order to caiTy out continuous treat- 
ment the wire can be wound on and off 
continuously while the supporting 
member is rotated at the same time. The 
reel 5 (Figures 3 and 4) is rotatably sup- 125 
ported in the bearings 6 and is rotated by 
an electromotor 7 or the like. . The wire 
1 runs fram^ the spool 8 over the reel 5 
which dips into the bath 9 and is there- 
after wound upon the spool 10. These 130 
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phases a^l the progrt^sivo iiiuvuuiunt ol 
tlie wire are regulated by i» statiouary 
helical guide member II around the reel 
5. The .g uide member -c an take_tlie_fm-iu 
6 of • a"^ Jieiica l ^[mii» ~ma^e of a ^Bat 
aluminium Anre. y'l'he accurate spacing 
between the tunis of the helical member 
11 can be ensured by distance pieces (not 
shown). The inner faces of the turns of 

10 the member 11 are smooth and oxidised 
and the i*t?el ean" turn freely in said 
member without any seizing. Instead of 
treating only one. wire at the time, 
several can be introduced side by side into 

15 the guide member, in Mliich case the 
spacing between the tui*ns of the guide 
member must be appro])riatelv larger. 

The effect of the guide m'ember is that 
the turns -of wire upon the reel are moved 

20 axial ly from the winding-on point 
adjacent spool S to the winding-off point 
adjacent spool 10 so that the \^•inding-on 
and win ding-off points remain fixed. By 
revolution oi the reel the wire dips repeat- 

25 e<lly (info the bath whereby the total 
length or period of time requisitie for the 
proper oxidation can be obtained. The 
face of the reel is always covered and 
does not there fom, lose, its conductivity 

30 bv oxidation. The current can be sup- 
plied throun-li tlie reel. 

The strain to whieli the wire is sub- 
jected by the lateral movement upon tlio 
support! no- member 0 during the passage 

35 thereover can be obviated by moving such 
member 5 (axially) during'its rotation at 
a. speed corresponding to the rate of 
travel of tire wire axiallv of it. Eor this 
purpose stuffing boxes 13 and 13 (Figure 

40 5) can be provided in the wall of the bath 
9, to permit axial and rotational move- 
ment of the supporting member therein. 

In Figure 5 the numeral 14 denotes the 
cylindrical supporting member, 15 is the 

45 spool from which the wire is wound off 
and 16 is the spool upon wliich the wire 
is wound after liaving been treated in 
the bath. AVlien the sup])ortinrv member 
has traversed the bath, its direction of 

50 rotation is reversed and the spools are 
interchanged. In case of breakage of the 
wire, to permit access to tlie broken ends, 
the member 14 can be so supported and/ 
or the level of the bath can be kept on 

65 such a h^eight, that its top portion pro- 
jects out of the bath, i.e. above the level 
of liquid therein. A plurality of sup- 
portinn^ members can be arrnnged side by 
side in a common bath. 

60 In Figures 6. 7 and 8 are illustrat>ed 
^aupporting members upon which several 
. layers of wire can be wound one over 
another whereby the possibility is afforded 
to obtain a particularly good utilisation 
.65 of tlie capacity of . the bath. In the 



example shown in Figures (j and 7 . a 
trentral axle 19 is arranged between discs 
J 7 and IS having bores 20 which are 
preferablv conical. Tlie numeral 21 
denotes reel bars, tiie ends of which are 70 
likewise conical so as to fit into the conical 
bores of the discs. Using this form of 
apparatus, a layer of wire is first wound 
on the inner rods shown (21) in full lines. 
Then another set of rods (shown in dotted 75 
lines) is inserted and a f ui-ther laj'er of 
wire, wound on them, and finally still 
another set of rods upon which another 
layer of wire is wound. The direction of 
winding of the wire upon the consecutive 80 
sets or layers of the rods 21 changes from 
layer to layer. There may be more than 
three sets or layers of rods, if desired. 
The radial distance between the la.yers 
can be quite small so that a. very large 85- ' 
amount of wire can be accommodated in 
one bath. 

In the exami)!? shown in Figure S there 
are two discs 23 and 24 which are rigidly 
connected with one another bv rods 25. 90 
There are, furthermore, so-called cage- 
rings 29, 30 and 31 to wliich are attached 
sets of concentric lods 2tS, 27, 20 which 
are likewi.^e intended to liold wire to be 
treated and which are held at their other 95 
ends by the rings 32, 33, 34. The disc 
24 is c-onicallv stcpj^^.-^d at the side facing 
the cage rings and those latter are corre- 
sponding] v conical at their inner faces so 
as to be able to fit upon said disc 24. In 100 
\isi ng this foi ni of api)aratus, the set of 
rods 25 is .supplied with wire and then 
the first ring 31 with rods 2G and the 
ring 34 is slid towards the rinrj 24 until 
the conical 1 face of the ring 31 engages 105 
the oppositelv located conical step of the 
ring 24 so that the cage becomes a con- 
ductor and is entrained by its cone 
coupling. Spooling now occurs in the 
reverse direction and the lods 26 axe HO 
supplied with wire. After completion of 
spooling- on to the rods 26 the cage ring 
30 is dis])lac.ed in the same way and wire 
is spooled on to the rods 27. This opera- 
tion is repeated with the ring 29 and the 115 
rods 28. 

The rings 29, 30, 31 may be provided 
with radial slots. Thev thus become 
resilient, and a secure contact of the con- 
tact surfaces of tlve separate rings is 120 
•obtained by the tight frictional engage- 
ment of the rings with the discs 50 that 
the current can be conducted from the 
innermost reel to the outermost iieel with- 
out oxidation at the places of frictional 125 
engagement due to the penetration of 
liquid from the bath. The slots also 
serve to guid-e the wire when passing from 
one spool to the next. 

The reel. -rods 26, 27- and 28 may be 130 
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irmdc removable so that any nuuibor nl 
ooncentric layers of wire iip to a maxi- 
mum may be oxiflised. Upon rotation 
of th& members 24 and 23 the rings 29, 
30 and 31 rotate therewitli owing to 
engagement of the conical portions ^vith 
one another, and for this reas-on also the 
cnn-ent can pass to the wire, while the 
members concerned are being rotated in 
the ^ bath. The ends of the individual 
portions of wire on the sepai-ate sets of 
rods axe connected with one another prior 
to the assembly being inserted into the 
oath and rotated therein. 

Having now particularly described and 
ascertamed tlie nature of "my said inven- 
tion ajid in what manner the sajne is to 
be performed, I declare that what I claim 
is: — 

1. The method for the anodising of 
thin wires of light metals, such as 
aluminium, magnesium and the like, in 
which the wire is wound upon a support- 
ing device serving also for the supply of 
the current to the wire, and is electro- 
Jytically oxidised thereon. 

2. The method as claimed in claim 1, 
in whicli the supporting device has a 
plurality of supporting edges whereby the 
wire IS subdivided into a plurality of 
pieces which are connected in parallel 
with one anotlier and are c-lectrolvtically 
oxidised whilo thus subdivided. 

3. Tho mothod as claimed in claim 1 or 
35 2, in which the wire is wound upon ix)ller- 

like supi)ortinfv members having a cylin- 
drical surfacfe, the wire being wound 
upon said surface in such a manner, that 
it contacts therewith along its entire 
40 length and is electrolytically oxidised in 
this position. 

4. The method as claimed in any of 
the preceding claims, iu which the 'wire 
IS wound continuouslv in one or moite 

45 turns over the supporting member while 
this is in rotation, ' the winding-off, the 
winding-on and the progressive move- 
ment of the wire beinjr regulated during 
the time of treatment by a stationary 
g'uide member. 

b. The method as claimed in any of 
claims 1 — ^3, in which the wire is continu- 
ously wound upon a rotating supporting 
member and is wound off from the same 
in one or more , turns, said member being 
moved axial ly in correspondence with the 
progressive movement of the wire while 
this is being wound off and on. 

6. The method as claimed in claims 
1 — 3, in which the wire is woimd upon a 
reel-like supporting member and one or 
more additional reel-like supporting 
members are slid ujion the first support- 
ing member and are supplied with wire 
65 in the same manner as the first. 
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i . The method a.s claimed in claim G, 
in which tho individual and concentric- 
ally arranged supportinn- members receive 
individual sections of the wire, the ends 
of said secti-ons being then knotted 
together so as to unite the wire sections 
thereon and the entire amount of the wire 
present is tlien subjected to the electro- 
lytical oxidation. 

S. The method as claimed in any of 
the preceding claims, in which the un- 
oxidisetl parts of the wire at the places 
of support are subsequently oxidised by 
simple anodic treatment wten the wire 
is not supported. 

9. Apparatus for carrying out the 
niethod claimed in claim 7, Laving two 
discs adapted to support between them 
two or more concentric siets of removable 
or slideable reel rods destined to receive 
the wire to be treated. 

10. Apparatus for carrying out the 
method claim>e<l in claim 7. having two 
discs connected by rods fonninjy an inner 
reel and further reels having" a larger 
diameter formed of rings connected by 
rods which are adapted to be slidieaWy 
displaced over the innermost reel, said 
nngs being adapted to engage with one 
at least of tlie discs for rotation there- 
with for the. passage of the thin wire, 
the ajTangement being such that the 
indiVKlual reel rings can he connected 
conductively ^vitli conical counter- 
membei-s for su])p]yino- the current to the 
wires on the said reels. 

11. Apparatus as claimed in claim 10, 
in which the rings at one end of the 
connecting rods are conically shaped and 
provided with a radial slot for the 
passage of thm wire and' one of the discs 
is correspondingly conically stepped for 
irictional engagement mth the rings in 
order to enable the rods to be supplied 
witJi cuirent and rotated together. 

12. Apparatus as claimed in claim 10, 
in which the individual reel members are 
adapted to be held in tight frictional 
engagement with the discs so that the 
current can be conducted from the inner- 
most reel to the outer reel or reels with- 
out oxidation at the places of frictional 
^^gagemetnt. 

13. Appai-atus for cariwing the method 
claimed m claim 4, in which for the 
regulation of the winding-on of the wire 
upon the suppoi-ting member, the wind- 
mg-off from the same, and the progi^essive 
movement of the wire, a guide-path con- 
stituted by a stationar>^ member of helical 
shape is provided, this member surroun^^: 
ing the supijorting member for the wire. 

14. Apparatus as claimed in claim 13, 
in which the guide member surrouiidiiig 
the supporting member for the wire pbn- 
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centrically is fomed by a helically accompanying drawings. 

trojiird metal wire. Dated this 14tli day. of September, 193S. 

i5. Process for the auodisiug of tliiu W. P. THOMPSON & CO. 

wire of light metal, subs tun tiuHy as 12, Church Street. Livei*i)Ooi, 

5 herein described and ilUistvated by" the Chartered Patent Agents. 



I.eamiufiton Spa: Printed for His Majesty's Stationoiy Office, by the Courier Press. — 1940. 



100 



105 



110 



115 



120 



L25 i 



130 



i 



( 



THIS PAGE BUNK nwmi 



